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I-Substituted-4-benzylidene-2-phenyl-5-irnidazolone derivatives 4-7, 9-15 have been synthesised for
their potential biological activity. The synthesis involves the base and acid catalyzed reactions of azide 3
and/or acid chloride 2. Compounds 5c and 5d are easily cyclized to give 1,3,4-oxadiazole derivatives 6a
and 6b. Representative examples of internal Friedel-Craft and [4+2]cycloaddition have also been
investigated.
Irnidazolones have been found to be associated
with several pharmacological activities'". In the
present study a variety of l-substituted imidazo-
lones containing acetanilide, oxadiazole, oxazo-
lone, diarylurea, methylamino-N-aroyl and oxadi-
azinethione moieties were synthesised and their
antimicrobial activity was evaluated.
4-Benzy lidene- 2-phenyl-5- imidazolone-l-acetic
acid azide 3 was prepared" by the action of aq.
NaN3 on 4-benzylidene-2-phenyl-5-imidazolone-l-
acetyl chloride 2 in acetone. Azide 3 and/or acid
chloride 2 when subjected to the action of aromatic
amines (aniline, p-toludine, and p-anisidine) and
aminobenzoic acids (0-, m-, and p-aminobenzoic
acids), it yielded the corresponding 4-benzylidene-
2-phenyl-5-imidazolone-l-acetanilids 4a-f.
This revealed that azide 3 reacted via azido
group displacement. Azide 3 and/or acid chloride 2
also reacted with hydrazines to give the
corresponding hydrazides 5a-d.
Attempts to cyclise 5c and 5d even in the
presence of acetic anhydride gave 2-phenyl- and
2-( p-nitrophenyl)-5-( 4' -benzylidene-Z' -phenyl-S' -
imidazolone-l '-ylmethyl)-l, 3, 4-oxadiazoles 6a
and 6b, respectively.
Moreover, glycine reacted with azide 3 and/or
acid chloride 2 to give 4-benzylidene-2-phenyl-
1-(5' -oxo-l ', 3' -oxazolin-Z' -ylmethyl)-5-imidazo-
lone 7.
4-Benzylidene-2-phenyl-5-imidazolone-l-meth-
yl isocyanate 8 also reacted with the same aromatic
amines (aminobenzoic acids and/or hydrazines) to
give the corresponding urea derivatives 9a-f and
semicarbazides 10a,b.
Lewis acid-catalyzed reaction of azide 3 and/or
acid chloride 2 with anhydrous AICl3 in aromatic
substrates (benzene, toluene and anisole) was
found to give the corresponding 4-benzylidene-2-
phenyl-l-aroylmethyl-5-imidazolones 11a-c. This
also revealed that azide 3 reacts via azido group.
displacement.
However, isocynate 8 reacted with anhydrous
AICl3 in the presence of the above mentioned
aromatic substrates to given the corresponding
4-benzylidene-2-phenyl 1-(aroylaminomethyl)-5-
imidazolones 12a-c.
Cyc1isation of acid chloride 2 in the presence of
anhydrous AICl3 in nitrobenzene (internal Friedel-
Craft) gave 2-benzylidene-imidazo[2,1-a]isoquino-
line-J, 6-dione 13.
The acid chloride 2 reacted with ammonium
thiocyanate in boiling acetone" to give 4-benzyli-
dene-2-phenyl-5-imidazolone-l-acetyl isothiocya-
nate 14, which reacted with N-benzylidene-aryl-
amines to give 4-benzylidene-2-phenyl-l-(5'-aryl-
6' -phenyl-4' -thiono-l', 3', 5' -oxadiazin-Z' -ylme-
thyl)-5-imidazolones 15a-c (cf. Table I), which are
believed to be formed by [4+2]cyc1oaddition7.
Biological Screening. The antimicrobial
activities of all the synthesised compounds were
determined in vitro using the hole plate and filter
paper disc methods':". The tested compounds were
dissolved in 10% acetone (v/v). The concentrations
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chosen were 125 and 250 .ug/mL. The results are
summarized in Table II.
4-Benzylidene-2-phenyl-5-imidazolone-l-acetic
acid 1. 4-Benzylidene-2-phenyl-5-oxazolonelO
(0.01 mole) was heated with an equimolar quantity
Experimental Section of glycine (0.01 mole) in an oil-bath at 150°C for
General. AU melting points are uncorrected. IR 1 hr. The resulting jelly-like mass was
spectra were recorded in KBr on a Shimadzu 470 recrystallised from ethanol to given 1, yield 64%,
spectrometer, 'a NMR spectra on a Varian EM- m.p. 210-12°C; IR: 1690 (CO of imidazolone),
390-90 MHz spectrometer using TMS as internal 1720 (CO of acid), 3500 (OH of acid) and
reference (chemical shifts in 8, ppm), and mass 1610cm", (CN); lH NMR: 06.5 (s, IH, Ph.CH),
spectra on HP Model MS 5988 spectrometer at 5.6 (s, 2H, N-CH
2
), 10.5 (s, IH, OH), 7.5-8-.1(m,
70 eV. Physical data are listed in Table 1. IOH,ArH).
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Table I-Physical data of various compounds prepared
Compd mp" Yield Mol. Formula Calcd (Found) (%)
°C (%) (M. wt) C H N
1 210-12- 64 CIIHI.N203 70.59 4.58 9.15
(306) (70.48 4.52 9.11)
2 105-01' 72 C11H13CINP2 66.56 4 8.63
(324.5) (66.51 3.8 8.55)
3 72-74< 60 CuH13Ns02 65.26 3.93 2l.15
(331) (65.11 3.85 21.06)
4a 119-21d 68 C2.HI~P2 75.59 4.99 11.02
(381) (74.87 4.93 10.81)
4b 208-10<1 65 ClSH21N302 75.95 5.32 10.63
(395) (75.79 5.27 10.65)
4e 230-32d 70 ClSH21N303 72.99 5.11 10.22
(411) (72.85 5.05 10.14)
4d 181-83d 65 C2sH19N30. 70.59 4.47 9.88
(425) (70.35 4.45 9.79)
4e 193-95d 62 C2sH19N30. 70.59 4.47 9.88
(425) (70.42 4.44 9.81)
4f 251-53d 70 ClSHI9N3O. 70.59 4.47 9.88
(425) (70.45 4.41 9.80)
Sa 226-28d 72 C1sHI6N.02 67.5 5.0 17.5
(320) (67.1 4.88 17.42)
Sb 212-14d 69 C2.H20N.02 72.73 5.05 14.14
(396) (72.45 4.89 13.95)
Se 213-15- 63 C2sH20N.03 70.75 4.72 13.21
(424) (70.58 4.70 13.08)
Sd 176-78- 66 C2sHI9NsOs 63.97 4.05 14.93
(469) (63.78 4.10 14.84)
6a 156-58- 55 C2sHU N.02 73.89 4.43 13.79
(406) (73.82 4.40 13.62)
6b 125-27- 62 C2SH17NsO. 66.52 3.77 15.52
(451) (66.47 3.62 15.48)
7 229-31d 80 C20HISNP3 69.57 4.35 12.17
(345) (69.43 4.31 12.21)
9a 153-55d 62 C2.H20N.02 72.73 5.05 14.14
(396) (72.69 5.10 14.01)
9b I 88-90d 68 C2sHn N.02 73.17 5.37 13.66
(410) (73.09 5.35 13.60)
ge I45-47d 72 ClSH22N403 70.42 5.16 13.15
(426) (70.28 5.12 13.13)
9d I 85-87b 68 ClSH20N.O. 68.18 4.55 12.73
(440) (6R.II 4.51 12.75)
ge 243-45d 65 ClSH20N.O. 68.18 4.55 12.73
(440) (68.14 4.35 12.70)
9f 272-74d 70 C2sH20N.O. 68.18 4.55 12.73
(440) (68.16 4.43 12.66)
lOa 217-19d 58 C1sH17NS02 64.48 5.07 20.90
(335) (64.44 5.10 20.82)
lOb zoo-oz' 62 C2.H21NS02 70.07 5.11 17.03
(411) (70.01 5.10 16.88)
11a 150-52- 68 C2.H1SN202 78.69 4.92 7.65
(366) (78.62 4.88 7.61)
11b 175-77- 61 ClSH20N202 78.95 5.26 7.37
(380) (78.82 5.22 7.35)
11e 141-43- 73 ClSH20N203 75.76 5.05 7.07
(396) (75.68 5.01 7.03)
Contd.
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Table I-Physical data of various compounds prepared-Contd
Compd mp" Yield Mol. Formula Calcd (Found) (%)
°C (%) (M. wt) C H N
12a 110-\2& 59 C24HI9N302 75.59 4.99 11.02
(381) (75.57 4.92 10.84)
12b 118-20' 62 C2sH21N302 75.95 5.32 10.63
(395) (75.91 5.28 10.58)
12c 104-06d 60 C2sH21N303 72.99 5.11 10.22
(411) (72.90 5.08 10.10)
13 190-92' 68 C1sHI2NP2 75 4.17 9.72
(288) (74.82 4.13 9.70)
ISa 210-\2& 66 C32H26N402S 72.73 4.55 10.61
(525) (72.51 4.52 10.55)
ISb 187-89& 63 C33H26N402S 73.06 4.80 10.33
(542) (73.11 4.68 10.21)
ISc 190-94& 61 C32H26N403S 70.97 4.66 10.04
(558) (70.83 4.61 10.01)
*Recrystallized from: (a) ethanol, (b) benzene, (c) ether, (d) benzene-ethanol, and (f) xylene.
Table II-Activity (A) and minimum inhibitory concentrations (MIC in ,ug/mL) of various compounds tested
Compd Bacillus subtilis B,l(lcilluscereus Aspergillus niger Penicillium spp.
A* MIC A* MIC A* MIC A* MIC
9a + 125 ++ 250
9b + 250 + 250 ++ 125 +++ 250
9c + 250 + 125 + 250
9d + 250 + 250 + 125
lOa ++ 250 + 250
lOb + 250 + 250
*The width of the zone of inhibition indicates the potency of antimicrobial activity; (-) no antimicrobial activity; (+) mild
activity with the diameter of the zones equal to 0.6-0.8 ern; (++) moderate activity with the diameter of zones equal to 1.2-
1.3 ern; (+++) marked activity with the diameter of zones equal to 1.8-2 ern,
Origin of cultures: Botany Department, Faculty of Science, Benha University, Egypt.
The results of control samples were not included in the table; they show negative response.
4-Benzylidene-2-phenyl-S-imidazolone-l-acetyl
chloride 2. 4-Benzylidene-2-phenyl-5-imidazo-
lone-l-acetic acid 1 was refluxed with excess
thionyl chloride for 2 hr. The excess thionyl
chloride was distilled off and the residual solid
recrystallised from dry benzene to given 2, yield
72%; mp 105-107°C; IR: 1680 (CO imidazolone)
and 1590 cm' (CN).
4-Benzylidene-2-phenyl-S-imidazolone-l-acetic
acid azide 3. A solution of NaN3 (0.015 mole) in
the least amount of water was added dropwise into
a cold solution of 2 (0.01 mole) (ice-bath) in dry
acetone (50 mL) under stirring. The reaction
mixture was stirred for an additional half an hour,
and then poured into ice-cold water. The resulting
solid was recrystallised from dry ether to give 3,
yield 60%, mp 72-74°C (with decomposition); IR:
2160 cm' (N3).
t-Benzylidene-2-phenyl-S-imidazolone-l-aceta-
nilides 4a-f and 4-benzylidene-2-phenyl-S-imi-
dazolone-l-acetic acid hydrazides 5a-d: General
procedure. Azide 3 and/or acid chloride 2 (0.01
mole) in dry benzene was treated with aromatic
amines, aminobenzoic acid or the appropriate
hydrazine (0.015 mole). The reaction mixture was
refluxed for 1 hr and cooled to room temperature.
The solid product was filtered and recrystallised
from a suitable solvent to given 4a-f or 5a-d; IR:
1710-1680 (CO imidazolone), 1630-1600 (eN),
1680-1650 (CO anilides and/or hydrazides) and
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3350-3200 em" (NH)j 'H NMR of 4C: 3.6 (s, 3H,
OCH3), 5.6 (s, 2H, N-CH2-), 6.6 (s, IH, Ph.CR),
7.2-8.1 (m, 14H, ArH), 8.8 (s, IH, NIl). Sa: 85.2
(s, 2H, N-CH2), 6.4 (s, IH, Ph.CR), 7.6-8.2 (m,
10H, ArH), 8.6 (s, IH, NH); 8.8 (hr. S, 2H, NH2);
MS: (% relative abundance) of 4b: rnJz 395 (M+)
(2.5),289 (0.5), 262 (2.1), 261 (2),247 (1.8), 233
(1.5), 205 (1.7), 197 (10.7), 133 (1.3), 107 (17.6),
105 (80.6), 103 (4.3), 92 (8.6), 91 (10.2), 77 (100).
4e: 425 ~) (0.1), 410 (0.2), 393 (0.1),365 (0.1),
289 (0.1), 261 (4.1),247 (1.4), 205 (0.3), 136 (0.8),
105 (100), 92 (22.1), 77 (33). Sa: 320 (M+) (0.9),
303 (1.2),288 (1.9), 260 (3.5), 208 (3.5), 205 (1.9),
171 (29.3), 129 (12.7), 105 (72.6), 104 (7.3), 102
(5.1),97 (21.9), 91 (12.4),77 (100).
Action of acetic anhydride on Sc and Sd:
Formation of 1,3,4-oxadiazole derivatives 6a
and 6b. Compound 5c or 5d (0.01 mole) was
refluxed in acetic anhydride (10 mL) for 112 hr.
The reaction mixture was cooled and poured into
ice-cold water. The solid product separated was
filtered and recrystallised from ethanol to give 6a
or 6b; IR: 1710-1690 (CO imidazolone), 1630-
1610 (CN) and 1070-1060 em" (C-O-C); 'H
NMR of 6a: 84.2 (s, 2H, N-CH2-), 6.6 (s, IH,
Ph.CR), 7.5-8.2 (m, 15H, ArH).
Action of glycine on acid chloride 2 and/or
azide 3: Formation of 7. A mixture of acid
chloride 2 (0.01 mole) or azide 3 (0.01 mole),
glycine (0.01 mole) and few drops of pyridine (0.5
mL) in dry toluene was refluxed for 4 hr. The
excess solvent was removed and the crude solid
washed with water and recrystallised from
benzene-ethanol to give 7; IR: 1680 (CO of
imidazolone), 1725 (CO), 1070 (C-O-C) and 1620
cm' (CN); 'H NMR: 85.85 (s, 2H, >N-CH2), 4.5
(s, 2H, N-CH2-CO), 6.6 (s, IH, Ph. Cll) , 7.4-8.1
(m, 10H, ArH).
and the solid product filtered and recrystallised
from a suitable solvent to give 9a-f or IOa,b; IR:
1710-1680 (CO imidazolone), 1680-1650 (CO
diaryl urea or semicarbazide), 3340-3220 cm'
(NH); MS (% relative abundance) 9d: rnJz 440
(M+) (0.2), 423 (0.2), 395 (0.3), 303 (0.3), 275
(0.6), 261 (0.5), 247 (1.1), 227 (53.8), 205 (0.7),
171 (11.6), 129 (16.7), 127 (11.6), 105 (100), 102
(1.5), 97 (16.4),93 (7.9), 91 (7.7), 77 (27.7). lOb:
411 (M+) (0.3), 353 (1.6), 303 (1.2),277 (0.1), 262
(0.4),247 (0.2), 233 (1.4), 134 (1.2), 108 (0.6), 105
(60.5), 103 (5.9) 102, (2.4), 93 (1.6), 92 (4.5), 77
(100).
Action of aromatic substrates on azide 3 and/or
acid chloride 2 in the presence of anhydrous
A1CI3: Formation of 11a-c. Anhydrous AICl3
(0.03 mole) was added with stirring to 3 and or 2
(0.01 mole) in dry aromatic substrates at room
temperature. The reaction mixture was stirred for
an additional 3 hr and the resulting complex
decomposed with ice-water/cold dil. HCl. The
solvent was steam distilled and the residual solid
filtered and recrystallised from ethanol to give
11a-c; IR: 1715-1685 (CO of ketone and/or
imidazolone) and 1620-1610 cm' (CN); MS (%
relative abundance) 11c: rnJz 396 (M+) (5.6), 381
(5.6),356 (12.8), 261 (7.5),234 (12.8), 191 (30.6),
149 (9.6), 144 (24), 135 (100), 121 (66.3), 107
(16.8),95 (72.8), 76 (38.4), 66 (52.5).
Action of aromatic substrates on isocyanate 8 in
the presence of anhydrous AICI3: Formation of
12a-c. The reaction was carried out and the
reaction mixture worked-up as above to give
12a-c; IR: 1710-1690 (CO imidazolone), 1620-
1609 (CN), 1680-1660 (CO anilides) and 3350-
3300 cm' (NH); 'H.NMR of 12a: 85.1 (s, 2H,
N-CH2), 6.2 (s, IH, Ph.Cll), 7.2-8 (m, ISH, ArH),
8.3 (s, IH, NIl).
Action of aromatic amines, aminobenzoic acids Action of nonpolar solvent on acid chloride 2 in
and/or hydrazines on isocyanate 8: Formation . the presence of anhydrous AICl3 (internal
of urea derivatives 9a-f and semicarbazides Friedel-Craft): Formation of 13. Anhydrous
IOa,b. Isocyanate 8 (0.01 mole) (prepared by AICl3 (0.03 mole) was added to acid chloride 2
refluxing azide 3 in dry toluene for 1.5 hr)":" was (0.01) under stirring in dry nitrobenzene at room
treated with aromatic amines, aminobenzoic acids temperature. The reaction mixture was refluxed for
or the appropriate hydrazine (0.015 mole). The an additional 2 hr. The resultant complex was
reaction mixture was refluxed for 112hr, cooled decomposed with ice-cold dil. HCI and the solvent
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steam distilled. The residual solid was filtered and
recrystallised from ethanol to give 13; IR: 1690
(CO imidazolone), 1710 (CO ketone) and 1600
cm' (CN); MS (% relative abundance) m1z: 288
(M+) (1.1), 260 (2.5), 246 (1.5), 205 (2.8), 149
(5.9), 132 (3.1), 118 (6.2), 105 (94.6), 102 (8.6), 90
(15.3), 77 (100), 76 (30.5),64 (15.1), 63 (23.0).
4-BenzyHdene-2-phenyl-l-(N-methyl-carbonyl-
isothiocyanato)-S-imidazolone 14. Acid chloride
2 (0.01 mole) in dry acetone was reacted with
ammonium thiocyanate (0.01 mole) according to
the reported method" to give 14 in situ.
4-BenzyHdene-2-phenyl-l-(S' -aryl-6' -phenyl-4'-
thiono-l " 3', 5' -oxadiazin-2' -ylmethyl)-S-imida-
zolone 1Sa-c. To a solution of benzylidene
arylamine (0.01 mole) in 30 mL of dry benzene
was added a solution of an equivalent amount
(0.01 mole) ofisothiocyanate derivative 14 and the
mixture heated under reflux for 1.5 hr,
concentrated, and allowed to cool to room
temperature to give the cyclized product 15 after
recrystallisation from ethanol; IR: 1690-1680 (CO
imidazolone), 1070-1060 (C-O-C), 1600-1590
(CN) and 1440-1400 em" (C=S); MS (% relative
abundance) of ISb: m1z 542 (M+) (6.0), 361 (12.3),
348 (6.3), 289 (5.9), 274 (18.6), 261 (5.2), 237
(14.2), 236 (19.2), 195 (9.2), 171 (13.1), 128
(15.3), 115 (22.0), 107 (59.8), 106 (34.3), 105
(100),91 (76.3),90 (9.4), 77 (53.2).
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